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(57) ABSTRACT

When a magnet cover 21 1s press-fitted into the inner
peripheral surfaces of magnets 18 annularly arranged on the
inner peripheral surface of a hollow cylindrical yoke 11
having at an end thereof a closure wall 12, the magnets 18
are arranged peripherally at regular intervals on the outer
peripheral surface of the magnet cover 21 that 1s supported
by the lower die 34. The yoke 11 1s held by the upper die 31
and arranged coaxially relative to the magnet cover 21 with
open end 14 directed to the magnet cover 21. As the upper
die 31 and the lower die 34 are closed relative to each other,
the magnets 18 and the magnet cover 21 are press-fitted into
the yoke 11 as the outer peripheral surfaces 19 of the
magnets 18 are pressed by the inner peripheral surface of the
yoke 11. Thus, the magnets 18 are rigidly secured to the
yoke 11 without arranging a through hole in the closure wall
12 of the yoke. Since magnets 18 and the magnet cover 21
can be press-fitted 1nto the yoke 11 without boring a through
hole 1n the closure wall 12 of the yoke 11, the process of
filling the through hole after assembling the motor can be
omitted to reduce the cost of manufacturing the motor.

9 Claims, 9 Drawing Sheets
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Fig. 3(0)
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Fig. 6 (a)
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Fig. 7 (a)
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Fig. 8 (a)
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METHOD OF SECURING MAGNETS OF
REVOLVING ELECTRIC MACHINE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a method of securing the magnets
of a revolving electric machine 1n position. More
particularly, this mnvention relates to a method of rigidly
securing magnets to the yoke of the stator of an electric
motor (hereinafter referred to as motor) or that of the rotor
of a magnet generator (fly-wheel magnet generator), which
method may find a wide variety of applications in the field
of manufacturing motors to be used for the electric equip-
ment of automobiles.

2. Related Art Statement

Electric motors comprising a plurality of magnets
arranged annularly and peripherally at regular intervals
along the inner peripheral surface of a hollow cylindrical
yoke and rigidly secured 1n position by means of a hollow
cylindrical magnet cover press-fitted to the inner peripheral
surfaces of the magnets are widely used as the electric
equipment of automobiles.

As a conventional magnet securing method such as the
above kind, there 1s a magnet cover built-in method for a
permanent magnet motor shown 1n Japanese Patent Publi-
cation No. 5-59661. With the disclosed method of arranging
a built-in type magnet cover, a hollow cylindrical yoke
having openings at the opposite ends 1s used 1n an Ingenious
manner. More specifically, magnets are arranged annularly
and peripherally at regular intervals along the 1nner periph-
eral surface of the yoke and supported by a magnets-aligning
j1g introduced from one of the openings of the yoke, and a
magnet cover 1s introduced from the other opening of the
yoke and press-fitted to the inner peripheral surfaces of the
ogroup ol magnets.

However, with the above described method, 1f a yoke with
a closure wall end 1s used, the jig or the magnet cover cannot
be mtroduced from the side of the closure wall of the yoke
and 1t 1s 1mpossible to arrange the magnet cover within the
yoke.

This problem may be bypassed by providing the closure
wall of the yoke with an opening, through which the jig can
be 1ntroduced to align and support the magnets. Then,
however, the stator of the motor has to be provided with a
scaling means for hermetically sealing the opening that is
used to introduce the jig 1n order to align the magnets.
Otherwise, the motor will be devoid of water-resistance.

SUMMARY OF THE INVENTION

Therefore, the object of the present invention 1s to provide
a method of rigidly securing the magnets of a revolving
clectric machine in position, with which magnets can be
rigidly secured to a hollow cylindrical yoke having an end
closed without forming an opening through the closure wall
of the yoke.

According to the invention, the above object 1s achieved
by providing a method of securing magnets of a revolving,
clectric machine such that a plurality of magnets are annu-
larly and peripherally arranged at regular intervals on the
inner peripheral surface of a hollow cylindrical yoke having
a closed end and rigidly secured by a hollow cylindrical
magnet cover press-fitted to the inner peripheral surface of
the magnets, characterized by comprising steps of:

temporarily holding the magnet cover by means of a
lower die of a press frame having upper and lower dies to be
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closed relative to each other and arranging the plurality of
magnets peripherally along the outer periphery of the mag-
net cover; and

securing the yoke to the upper die, arranging the yoke
coaxially relative to the magnet cover with the opening side
of the yoke directed to the magnet cover, closing the upper
die and the lower die relative to each other and then
press-litting the magnets and the magnet cover 1nto the yoke,
while pushing the outer peripheral surfaces of the magnets
by means of the inner peripheral surface of the yoke.

Further, the magnets arranged along the outer periphery of
the magnet cover may be supported by a pair of anti-fall jigs
for the magnets until the magnets are partly introduced into
the yoke.

Additionally, the anti-fall jigs may be arranged radially
movably relative to the upper and lower dies and the
magnets arranged along the outer periphery of the magnet
cover may be pushed radially from outside by the anti-fall
J1g5.

Furthermore, the magnet cover may be held by a magnet
cover holding member vertically movably fitted to the lower
die.

Additionally, the cover holding member may operate also
as an anti-fall jigs for holding the magnets and the magnets

may be axially pushed from outside by the magnet cover
holding member.

For the purpose of the mmvention, the lower die may be
provided with a resilient member adapted to abut the nside
of the top of the magnet cover when the magnet cover 1s
temporarily held by the lower die, the resilient member 1s
compressed and radially and outwardly bulged by closing
the upper and lower dies relative to each other, so that the
magnet cover 1s bulgy deformed and positioned axially.

Further, a radially and outwardly projecting outside collar
may be formed at an end of the magnet cover and provided
with as many small holes as the magnets, the small holes
being arranged at regular intervals corresponding to the
intervals of the magnets; and

the lower die may be provided with aligning projections
adapted to be received respectively by the small holes 1n
order to peripherally align the magnets when the upper and
lower dies are closed relative to each other.

With a method according to the invention, since when the
magnets are secured by the magnet cover the magnets and
the magnet cover are positioned 1n the yoke and the lower
die, receiving the reaction force of the yoke, 1s introduced
into the yoke through the opening thereof and, while the
yoke 1s pressed by the upper die. Thus, the yoke does not
have to be provided with through holes bored through the
closure wall thereof. Therefore, the motor 1s free from the
operation of closing the through holes that will otherwise be
necessary to hermetically seal the stator after assembling the
motor so that the overall manufacturing cost of the motor
can be reduced.

The above described and other objects and novel feature
of the present invention will become apparent more fully
from the following specification described in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded partly omitted perspective view
showing a first embodiment of a method of securing mag-
nets of a motor 1n position according to the present 1nven-
fion.

FIG. 2(a) is a schematic plan view showing the step of
assembling the magnets and the magnet cover.
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FIG. 2(b) 1s a schematic sectional front view correspond-
ing to FIG. 2(a).

FIG. 3(a) 1s a schematic plan view showing the step of
assembling the yoke.

FIG. 3(b) is a schematic sectional front view correspond-
ing to FIG. 3(a).

FIG. 4(a) 1s a partly sectioned schematic plan view
showing an 1nitial stage of the press-fitting operation.

FIG. 4(b) 1s a schematic sectional front view correspond-
ing to FIG. 4(a).

FIG. 5(a) 1s a partly sectioned schematic plan view
showing a final stage of the press-fitting operation.

FIG. 5(b) is a schematic sectional front view correspond-
ing to FIG. 5(a).

FIG. 6(a) 1s a sectional front view showing the rigidly
secured yoke.

FIG. 6(b) is a partly sectioned bottom view corresponding
to FIG. 6(a).

FIG. 7(a) 1s a schematic plan view showing the step of
assembling the magnets and the magnet cover of a second
embodiment of the 1nvention.

FIG. 7(b) is a schematic sectional front view correspond-
ing to FIG. 7(a).

FIG. 8(a) is a partly sectioned schematic plan view
showing the step of assembling the yoke.

FIG. 8(b) is a schematic sectional front view correspond-
ing to FIG. 8(a).

FIG. 9(a) is a partly sectioned schematic plan view
showing an final stage of the press-fitting operation.

FIG. 9(b) is a schematic sectional front view correspond-
ing to FIG. 9(a).

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 1s an exploded partly cut away perspective view
showing a first embodiment of a method of securing mag-
nets of a motor 1n position according to the present inven-
tion. FIGS. 2(a) through 5(b) shows each step of securing
the magnets of the motor. FIGS. 6(a) and 6(b) show a stator
to which the magnets are rigidly secured.

In this embodiment, a method of securing magnets of a
revolving electric machine of the invention i1s shown as a
method of securing magnets of a motor using a hollow
cylindrical yoke that is closed at an end. The stator 10 of the
motor 1s formed integrally with a hollow cylindrical yoke 11
having a closed end by means of deep draw plastic working.
The closure wall 12 of the yoke 11 has a bearing containing
section 13 projecting therefrom as integral part thereof and
formed 1ntegrally also by deep draw plastic working. The
yoke 11 1s provided at the outer periphery of the open end
14 thereof integrally with a radially and outwardly extending
flange 15 that 1s substantially lozenge-shaped. The flange 15
has a plurality of through holes 16 for receiving screws for
rigidly securing an end bracket in position. The flange 15
additionally has a plurality of aligning holes 17 arranged at
predetermined positions.

A total of four magnets 18 are arranged peripherally at
regular intervals on the inner peripheral surface of the yoke
11 to form field poles of the motor. Each of the magnets 1s
hexahedral of shape and has an arcuate cross section. When
the four magnets 18 are press-fitted to the inner peripheral
surface of the yoke 11, the outer peripheral surfaces of the
magnets 18 define an outer diameter D, substantially equal
to the mner diameter of the yoke 11. Note that the outer
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diameter D19 1s slightly greater than the inner diameter of
the yoke 11 before the magnets 18 are press-fitted into the
yoke 11. Similarly, the mnner diameter D, defined by the
inner peripheral surfaces 20 of the magnets 18 1s slightly
smaller than the outer diameter of the main body of a magnet
cover before assembling, which will be described hereinat-
ter.

The magnet cover 21 1s made of a very thin plate typically
of stainless steel and has a hollow cylindrical profile. It is
provided at the opposite ends thereof integrally with respec-
tive collars 23 by plastic working. More specifically, the
hollow cylindrical main body 22 of the magnet cover 21 has
at an end thereof a coaxial circular mside collar 23 perpen-
dicularly projecting radially and inwardly from the main
body 22. And the main body 22 has at the other end thereof
a coaxial circular outside collar 24 perpendicularly extend-
ing radially and outwardly from the main body 22. The
outward collar 24 shows a width slightly smaller than the
thickness of the magnets 18 before assembling. The outward
collar 24 1s provided peripherally and annularly with small
holes 25 arranged at regular intervals, the number of which
1s equal to that of the magnets 18. The small holes 25 have
a width 1n peripheral terms slightly greater than the gap
separating any adjacently located two magnets 18, 18. A
shallow cylindrical rigidity providing section 26 1s formed
along an edge of the outer periphery of the outside collar 24
and extending axially outwardly from and coaxially with the
outside collar 24. As a result, bulged sections 27 for periph-
eral alignment and a bulged section 28 for axial alignment
will be formed on the main body 22 of the magnet cover 21
by means of a method of rigidly securing magnets according

to the 1nvention 1n a manner as will be described hereinafter.

In this embodiment, a method of rigidly securing magnets
according to the invention 1s carried out by a magnet-
securing device having a configuration as described below.
The magnet securing device 30 has a press frame comprises
an upper die and a lower die that are closed relative to each
other by means of a press unit (not shown). The upper die 31
1s formed like a hanging bell shape and has an mner diameter
slightly greater than the outer diameter of the yoke 11. It 1s
adapted to abut the closure wall 12 of the yoke 11 and push
down the latter from above. The upper die 31 1s provided at
the top thereof with a link section 32, by means of which the
upper die 31 1s linked to the ram of the press unit. The upper
die 31 1s further provided on the barrel thereof with a pair of
yoke holders 33, which may be cylindrical holders or
clectromagnetic plungers. The yoke holders 33 are arranged
oppositely relative to each other at positions where they do
not mterfere with the link sections 32. The yoke holders 33,
33 pinch the barrel of the yoke 11 from the opposite sides.

The lower die 34 has a disc-shaped base 35 secured on the
oround. A cylindrical column 36 1s standing vertically and
coaxially from the upper surface of the base 35 and has a
large diameter section 37 and a small diameter section 38
separated by a step that provides a horizontal and annular
receiving section 39 for recerving the outer collar 24 of the
magnet cover 21. A total of four aligning projections 40 are
standing axially from the upper surface of the receiving
section 39 and arranged peripherally at regular imntervals. The
aligning projections 40 are received respectively by the four
small holes 235 of the outer collar 24 of the magnet cover 21.
A disc-shaped resilient body 41 of rubber or resin 1s bonded
to the top of the column 36 by baking.

The outer diameter of the small diameter section 38 1s
slightly smaller than that of inner diameter of the main body
22 of the magnet cover 21. The outer diameter of the large
diameter section 37 1s slightly smaller than the inner diam-
cter of the section 26 of the magnet cover 21.
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A spring seat 42 1s formed 1n an annular groove shape and
it 1s arranged coaxially on the base 35 and around the outer
periphery of the column 36. A compression coil spring
(hereinafter simply referred to as spring) 43 is carried by the
spring seat 42. An annular keep ring (magnet cover holding
member) 44 is horizontally arranged at the top of the spring
43. The ring 44 partly covers both the section 37 and the
section 38 of the column 36 by its 1nner peripheral surface
and 1ts top surface 1s located vis-a-vis with the lower surface
of the flange 15 of the yoke 11. A guide pole 45 1s vertically
standing outside the spring seat 42 from the upper surface of
the base 35 at a predetermined position relative to the
projections 40. The guide pole 45 1s adapted to pass through
one of the through holes 16 of the yoke 11.

A pair of substantially semi-circular magnet keep mem-
bers (anti-fall jigs for the magnets) 46 are radially movably
arranged outside the column 36. The members 46 are
symmetrically arranged and extend upward from a position
facing the receiwving section 39. The two magnet keep
members 46 are driven to move by means of cylindrical
holders or electromagnetic plungers (not shown).

In this embodiment of carrying out the invention, the
magnets of the motor are secured 1n position 1n a manner as
described below by means of the above described magnet-
securing device.

Referring to FIG. 2, the magnet cover 21 1s made to cover
the section 38 of the column 36 of the die 34 with the collar
24 facing downward 1n such a way that the section 26 of the
magnet cover 21 becomes engaged with the large diameter
section 37 of the column 36 and the projections 40 standing
from the section 39 are received by the four respective small
holes 25 of the collar 24. Thus, the collar 24 1s stably
received by the section 39. The collar 23 of the magnet cover
21 abuts the resilient body 41 on the top of the column 36
under this condition.

Subsequently, each of the four magnets 18 are arranged
between two adjacently located projections 40, 40 standing,
from the collar 24 of the magnet cover 21 to substantially
produce a ring of magnets. Note that each of the magnets 18
1s made to abut the 1nner peripheral surface of the ring 44 at
the lower peripheral edge thercof so that it 1s temporarily
secured there. Thus, the magnets 18 are peripherally aligned
with the die 34 by means of the projections 40. Then, the
arranged four magnets 18 are pushed radially from outside
by the pair of magnet keep members 46, 46 so that the
magnets 18 would not fall radially outwardly.

Referring to FIG. 3, the yoke 11 that 1s held to the die 31
by means of the pair of yoke holders 33, 33 1s arranged
coaxially right above the column 36 of the die 34. Then, the
oguide pole 45 of the die 34 is received by the corresponding
through hole 16 of the yoke 11 to accurately align the
magnets 18 and the yoke 11.

Then, referring to FIG. 4, as the die 31 1s gradually
lowered by the press unit, the yoke 11 moves downward as
it 1s guided by the guide pole 45 passing through the
corresponding through hole 16. Note that the top of the each
magnets 18 1s beveled along the outer peripheral edge
thereof. The 1nner peripheral edge of the flange 15, that 1s,
the boundary between the flange 15 and the cylindrical
portion of the yoke 11 1s rounded. Therefore, as the rounded
inner peripheral edge of the yoke 11 or the flange 15 abuts
the beveled outer peripheral edges of the magnets 18 and the
yoke 11 1s lowered further, the magnets 18 are placed coaxial
with the yoke 11 and start to become press-fit into the yoke
11, pushing the magnet cover 21 radially inwardly. As the
yoke 11 1s lowered further, it slides on the outer peripheral
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surfaces of the magnets 18, pushing them radially inwardly
by 1ts inner peripheral surface because the magnets 18 and
the magnet cover 21 are securely supported by the section 39
of the die 34. The pair of magnet keep members 46, 46
holding the magnets 18 can obstruct the downward move-
ment of the yoke 11 relative to the magnets 18 and the
magnet cover 21. Therefore, the members 46, 46 are made
to move radially outwardly by means of the cylindrical
holder as the die 31 1s lowered so that they may not provide
any obstacle to the lowering movement of the yoke 11.

The outer diameter D, defined by the surfaces 19 of the
magnets 18 before press-fitting operation 1s slightly greater
than the mner diameter of the yoke 11. Similarly, the inner
diameter D, defined by the surfaces 20 of the magnets 18
after the press-fitting 1s lightly smaller than the outer diam-
cter of the main body 22 of the magnet cover 21 before the
press-fitting. Thus, the magnets 18 and the magnet cover 21
are successtully press-fitted into the yoke 11 as a result of the
relative movement of the yoke 11 and the magnets 18 and
the magnet cover 21. As the magnets 18 are pushed radially
inwardly by the yoke 11, the main body 22 of the magnet
cover 21 1s pushed radially inwardly by the magnets 18.

As a result, the main body 22 of the magnet cover 21 1s
forced to outwardly bulge by the magnets 18 to produce
bulged sections 27 to be used for peripheral alignment
between any two adjacently located magnets 18, 18. The
magnets 18 are prevented from moving peripherally by the
bulged sections 27. Additionally, the magnets 18 are pressed
against the inner peripheral surface of the yoke 11 by the
resilient force of the main body 22 of the magnet cover 21.
Accordingly, the yoke 11, the magnets 18 and the magnet
cover 21 are tightly and integrally held to each other. Still
additionally, since the small diameter section 38 of the
column 36 has an outer diameter slightly smaller than the
inner diameter of the main body 22 of the magnet cover 21,
the magnets 18 will be prevented from pressing against the
section 38 and from cracking thereby.

As the yoke 11 1s pushed downward by the die 31 to
complete its final stroke as shown 1n FIG. 5, the resilient
body 41 1s compressed and forced to bulge radially out-
wardly by the closure wall 12 of the yoke 11 by way of the
collar 23 of the magnet cover 21. Then, as the resilient body
41 bulges, the link section of the main body 22 connected to
the collar 23 1s also deformed to become bulged to produce
an annular bulged section 28 for axial alienment. The bulged
section 28 of the magnet cover 21 then engages the magnets
18 at the mner shoulder sections located close to the bottom
wall of the yoke 11. Consequently, the magnets 18 are
rigidly restricted for any axial movement between the
bulged section 28 and the collar 24.

Note that the section 26 has an outer diameter slightly
orcater than the mnner diameter of the yoke 11 before 1t 1s
press-fitted 1nto the yoke 11. Therefore, as the section 26 1s
press-fitted 1nto the yoke 11, the magnet cover 21 1s rigidly
held to the mner periphery of the yoke 11 so that conse-
quently the magnets 18 that are aligned by the magnet cover
21 are ngidly secured to the yoke 11.

Subsequently, the die 31 1s raised by the press unit, while
the yoke 11 1s pinched by the pair of yoke holders 33, 33 at
the barrel thereof. Then, the yoke 11 rigidly holding the
magnets 18 with the magnet cover 21 is released from the
die 34 to produce a stator 10 having a configuration as

shown 1n FIG. 6.

With the above described embodiment, since when the
magnets 18 are secured by the magnet cover 21 the magnets
18 and the magnet cover 21 are positioned in the yoke 11 and
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the die 34, receiving the reaction force of the yoke 11, 1s
introduced 1nto the yoke 11 through the opening thereotf and,
while the yoke 11 1s pressed by the upper die 31. Thus, the
yoke 11 does not have to be provided with through holes
bored through the closure wall 12 thereof. Therefore, the
motor 1s free from the operation of closing the through holes
of the yoke 11 to secure hermetically sealing of the stator 10
after assembling the motor so that the overall manufacturing
cost of the motor can be reduced.

FIGS. 7(a) through 9(b) schematically illustrate a second
embodiment of the method according to the present inven-
fion.

The second embodiment differs from the above described
first embodiment in that the keep ring 44A operates also as
a magnet keep member, or an anti-side fall device, for the
magnets 18. Note that the ring 44A extends above the
receiving section 39 and further close to the die 31 than its
counterpart of the first embodiment 1n order to push the
magnets 18 from the side of the die 34.

With the second embodiment, the magnet keep member
46 and the drive unit for driving the member can be omitted
to further simplify the magnet securing device.

Detailed description has heremmabove been give of the
invention achieved by the present inventor with reference to
the embodiments. However, the present invention should not
be limited to the embodiments described above and may be
variously modified within the scope not departing from the
o1st.

For example, while the upper die 1s movable 1n the above
embodiments, the lower die may alternatively be made
movable. Additionally, a recess may be formed on the outer
periphery of the yoke so that the yoke may be aligned with
the upper die by means of the recess to omit the guide pole.
When the guide pole 1s omitted, the same press frame may
be used for rigidly securing the magnets to a yoke having a
differently profiled flange to improve the productivity of
assembling stators.

Additionally, while the magnets are rigidly secured to the
yoke of the stator of a motor in the above embodiments, the
present 1nvention 1s not limited thereto and the present
invention 1s also applicable to the process of rigidly securing
magnets to the yoke of the rotor of the whole revolving
clectric machine such as a magnet generator.

What 1s claimed 1s:

1. A method of securing magnets of a revolving electric
machine such that a plurality of magnets are annularly and
peripherally arranged at regular intervals on an inner periph-
eral surface of a hollow cylindrical yoke, having a closed
upper end and an open lower end, and rigidly secured to the
yoke by a thin-walled hollow cylindrical magnet cover
press-fitted to inner peripheral surfaces of the magnets,
comprising the steps of:

providing a press frame having upper and lower dies to be
closed relative to each other,

providing said lower die with an upwardly extending
cylindrical column having an upper smaller diameter
section and a lower larger diameter section separated
from one another by an annular horizontal step,

providing a hollow thin walled cylindrical magnet cover
having a main body and a horizontal outwardly extend-
ing collar at the lower end of the main body,

placing the magnet cover over the upper section of the
column with the collar resting on the column step,

providing an annular holding member surrounding and
vertically movable relative to the column,
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biasing the holding member upwardly to an upper limait
position at which at least a part of the holding member
extends upwardly beyond the collar resting on the
column step to form an upwardly open annular groove
between the holding member and a bottom part of the
magnet cover main body,

arranging a plurality of magnets such as aforesaid in
annularly spaced condition about an outer periphery of
the magnet cover body with lower ends of said magnets
being received 1n said groove,

providing a yoke such as aforesaid,

securing said yoke to the upper die of said press frame
with said yoke positioned coaxially relative to said
magnet cover with the open end of said yoke directed
to said magnet cover, and

then closing said upper die and said lower die relative to
cach other to push the yoke over the magnets and to
thereby press-fit said magnets and said magnet cover
into said yoke,

said yoke having a vertical length greater than that of said
upper column section so that as the yoke 1s pushed over
the magnets a lower end of the yoke engages the
holding member and displaces the holding member
downwardly to a position at which the holding member
1s located below the magnet cover.

2. A method of securing magnets of a revolving electric
machine according to claim 1, wherein during the pushing of
the yoke over the magnets said magnet cover 1s forced to
outwardly bulge by said magnets to produce bulged sections
between adjacently located magnets.

3. A method of securing magnets of a revolving electric
machine according to claim 1, and including the further step
of before placing the magnet cover on the upper section of
the column placing a resilient member on a top of the upper
section of the column, the resilient member being so sized
and shaped that during the pushing of the yoke over the
magnets the resilient member 1s compressed and radially and
outwardly bulged to correspondingly radially outwardly
bulge an upper portion of the main body of the magnet cover
to form an annular bulge 1n the main body extending radially
over at least portions of upper ends of the magnets.

4. A method of securing magnets of a revolving electric
machine according to claim 3, and including the further step
of before placing the magnet cover on the upper section of
the column forming a radially inwardly extending collar at
an upper end of the main body.

5. A method of securing magnets of a revolving electric
machine according to claim 1, wherein after said magnets
are arranged about an outer periphery of the magnet cover
supporting the magnets by a pair of anti-fall jigs for the
magnets until the magnets are partly introduced into the
yoke.

6. A method of securing magnets of a revolving electric
machine according to claim 5, wherein said anti-fall jigs are
arranged radially movably relative to said upper section of
the column and said magnets arranged along an outer
periphery of said magnet cover are pushed radially from
outside by said anti-fall jigs.

7. A method of securing magnets of a revolving electric
machine according to claim 1, further including the steps of
providing the collar with as many small vertically extending
holes as said magnets, said small holes being arranged at
regular intervals corresponding to the intervals of said
magnets; and

providing the lower die with aligning projections which
file through said holes and extend upwardly from the
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collar when the magnet cover 1s placed onto the upper
section of the column to angularly locate the magnets
relative to the upper column section before the yoke 1s
pushed over the magnets.

8. A method of securing magnets of a revolving electric
machine such that a plurality of magnets are annularly and
peripherally arranged at regular intervals on the inner
peripheral surface of a hollow cylindrical yoke, having a
closed end and an open end, and rigidly secured by a
thin-walled hollow cylindrical magnet cover press-fitted to
the inner peripheral surface of the magnets, comprising the
steps of:

providing a vertically movably cylindrical upright magnet
cover holding member in a lower die of a press frame
having upper and lower dies to be closed relative to
cach other, temporarily holding a magnet cover 1n a
lower die by means of said magnet cover holding
member, placing the magnet cover over the upper end
portion of the magnet cover holding member, and
arranging said plurality of magnets peripherally along
the outer periphery of the magnet cover;

securing said yoke to the upper die of said press frame,
arranging said yoke coaxially relative to said magnet
cover with the open end of said yoke directed to said
magnet cover, closing said upper die and said lower die
relative to each other and then press-fitting said mag-
nets and said magnet cover mto said yoke, while said
magnet cover 15 held by said magnet cover holding
member until said magnet cover 1s received 1n said
yoke and while pushing the outer peripheral surfaces of
said magnets by means of the inner peripheral surface
of said yoke;

preforming a radially inwardly extending collar at the
upper end of said magnet cover; and

providing a resilient member on said lower die adapted to
abut the 1nside of said collar when said magnet cover 1s
temporarily held by said lower die, said resilient mem-
ber being compressed and radially and outwardly
bulged by closing said upper and lower dies relative to
cach other, so that said magnet cover 1s bulgingly
deformed and positioned axially.
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9. A method of securing magnets of a revolving electric
machine such that a plurality of magnets are annularly and
peripherally arranged at regular intervals on the inner

peripheral surface of a hollow cylindrical yoke, having a
closed end and an open end, and rnigidly secured by a
thin-walled hollow cylindrical magnet cover press-fitted to
the inner peripheral surface of the magnets, comprising the
steps of:

providing a vertically movably cylindrical upright magnet
cover holding member in a lower die of a press frame
having upper and lower dies to be closed relative to
cach other, temporarily holding a magnet cover 1n a
lower die by means of said magnet cover holding
member, placing the magnet cover over the upper end
portion of the magnet cover holding member, and
arranging said plurality of magnets peripherally along,
the outer periphery of the magnet cover;

securing said yoke to the upper die of said press frame,
arranging said yoke coaxially relative to said magnet
cover with the open end of said yoke directed to said
magnet cover, closing said upper die and said lower die
relative to each other and then press-fitting said mag-
nets and said magnet cover 1nto said yoke, while said
magnet cover 15 held by said magnet cover holding
member until said magnet cover 1s received 1n said
yoke and while pushing the outer peripheral surfaces of
said magnets by means of the mner peripheral surface
of said yoke;

forming a radially and outwardly projecting outside collar
at an end of said magnet cover and said collar with as
many small holes as said magnets, said small holes
being arranged at regular intervals corresponding to the
intervals of said magnets; and

providing said lower die with aligning projections adapted
to be received respectively by said small holes 1n order
to peripherally align said magnets when said upper and
lower dies are closed relative to each other.
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